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in which X is H, F, a. Br, 1. C^alkyl, CN NO*. SOjNH*. COOH. OH. CHO. C^alkoxy, CHjOH. CFi SOsCH* 
SO2CF3. or CO^H^, wherein a is 1-5. or any synthetically accessible combination thereof of up to 5 
substituents. n is 0-5, R and R* independently are H or C^aikyl. or any pharmaceutical^ acceptable salt or 
hydrate thereof, processes for their preparation, pharmaceutical compositions containing them and their use 
in therapy as dopamine-/3-hydroxyla$e inhibitors. 
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DOPAMINE-0-HYDROXYLASE INHIBITORS 



FIELD OF THE INVENTION 

This invention relates to novel compounds that inhibit dopamine-/5-hydroxyla$e. 

BACKGROUND OF THE INVENTION 



_ In ^fL?^ l ^ n i biOS ^ fc paAnf ^' tyrosin8 13 verted in three steps to norepinephrine (NO 
70 Intermediates are dihydroxyphenylalanine (DOPA) and dopamine (DA) Dooanine tehvSn^S^^ 

OflaSnSLS ^ h °^ ,n l 8CH ^ deCreaS6S btood pressure - WemshJIboom, Mayo £ Proofs. 39 
impounds that inhibit catecholamine activity by acting upon^ltoS^SSe? 
A^vefy the catecholamine btosyntheGc pathway can be supr^esLd^^TL to^SL^S 

^^TSS^T^T^.T^^^^ °f activity can haWthe added 
auvffluuyo OT increasing da levels, which as reported by Birreich el al "IMaw An+iHx^w^^^ . 

^S^SS^ T PP " 409 ^ has se^va^aT^Vt ItS ^ 

- etal^C.a^rrstrr-^ 

5«5SSSta & SSf 900 ^ ^ 19761 * 159 - 165 - d 

Anurnterrt DBH inhibitors are known. These generally are divided into two classes, namely metal 
X^^f*. *** co «* r,nlh « «**™> phenethylalamine anatogJTSos^H' eTkf 
* tK ,^r?^. f ^^ ; VOf ' 4 ' * b * VoudimT^T^eTl H" 

ri^of SLTfhT!,^ 8 hydrophobic chain of size comparable to the aromatic 

IS^Jr^! at f 0fS 10 ^9«st that incorporation of a terminal hydroxyl group on a 4-to 6-caSn 
side chain on a phenthyfalamine analogue may yield potent inhibitors. 
Known DBH inhibitors include: 

30 Rirv J? t^^™' 0 «** [*e. Soda et *. Ohem. Pharm. ButL 17, 2377 (1969) • Umezawa et aL 
Biochem. Pharmacol. 19, 35 (1969) - Hidaka et a lMrJ Ph-^n-^J TT Ti, «„J, .1 — 2- 

Pharm, B ull. 26 232 8 H97a ^LJuTT T TCI^T*** - 172 '' ^ 2!- Chefn - 

^^i^TB^si ~ " Hetef ° Cyd6S — ■ 755 (1980) « £1 

f 42 [See ? laxton ^ ^ i Pharmacol. 37. 179 (1976)]; 
287 {1 ^ nff ^ 2 ^ ^ Hanton-jjnr^ (1973) ; P^er et al. Adv. Enzyme Reoul.15. 

(d) sutetituted thioureas [See. Johnson et al, J. Pharmacol. Exp. Ther. 168. 229 (1969)1 • and 

„ Th^Ui T^^T t J^T' ITT 215 0962): Van DerSchootet ig^^^T Exp. 
w mer. i<n, /4 (igs3) , Bloom. Ann. N.Y. Acad. Sd 107 . 878 11963)1 

s In addition to the above compounds. Runt* et al.. II Farrnacp Ed. Sd 36 260 flaam that «hw 

c '?f ,c ^ ,de - ^n-butyOpcoBnamine, is reported by Ehrrefch et al.. "New Anthvoertensive Dmns- 
Spectrum Publications. 1976. pg. 409-432. to be a DBH inhibitor ^T^^^SZ " ' 
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-In European Patent Application No. 125,033 (published November 14, 1984) a series of 1 -phenyl and 1- 
phenybflcyemidazole compounds having a mercapto or alkylthio group in the 2-posftion are disclosed 
These compounds are described as having D6H inhibiting activity. 

United States Patent No. 4,487, 781 describes several methylpyridine derivatives isolated from the 
fermentation broth of a strain of SfreptovertitifKum. These compounds inhibit DBH activity. 

United States Patent No. 4532.331 describes various 1-benzy»-2-aminomethyf imidazole derivatives that 
inhibit DBH activity and includes pharmaceutical compositions containing these derivatives and methods of 
using these derivatives to inhibit DBH activity. 

Non-specific, often toxic effects to known DBH inhibitors have obviated clinical use of these com- 
pounds. Fusaric acid, for example, is hepatotoxkx See. for example, Teresawa <a a)., Japan. Or. J. 35, 338 
(ig71) and references cited therein. Presumably, the picofinic add structure Interacts with a number of 
metalloproteins and enzymes non-specifically to produce the observed side effects. 
' 4=Araikyl substituted-1A4-triazole^thiols having the following structure have been synthesized pre- 
viously 



«*2>n 





in which 

n is 0 and X is hydrogen. CHj. OCHj. OCHjCHj. OCH^HaCHfCHsk Br Ct, I CFi NOt, or COOH, or 
combinations of the above; and 
n is 1 and X is hydrogen 

^JtOL 6 i." Ch8m ' Abstr - 78:135847w: Chem- Abstr. 88:170043; Chem. Abstr. 67:38283; Chem. Abstr. 
94:85563; Chem. Abstr. 84:44070; Chem Abstr. 7336594; Chem. Abstr. 89:21 5405. 

Certain 1-aralkyt-substituted-1 A4.-triazoie-5-thiols also have been prepared previously. These known 
compounds include compounds having the following formula: 



40 in which n is 0 or 1. See. e.g.. Chem Abstr. 7439310; Chem. Abstr. 74:111161: Chem. Abstr. 75:146214; 
Chem. Abstr. 7037729; Chem. Abstr. 7936362; Chem. Abstr. 8054530. 

Absent from the above references disclosing the 4-aralkyf-substituted-l ^.4-triazote-3-thiol and 1-aralkyl- 
substtuted-1 ,2.4-triazokHHhiol compounds, however, is any suggestion that these compounds possess 
activity as dopamine-^-hydroxylase inhibitors or are efficacious in the treatment of diseases, such as 

45 hypertension. In which reductions in dopamine- ^-hydroxylase activity produce therapeutic benefits. These 
compounds have been employed as reagents in photographic and etectrorecording processes and analyt- 
ical methods. Abo. some of these compounds have been used as fungicides, herbicides, end pesticides. 
AdoTbonally. certain of these, compounds were found to inhibit the growth on mice footpads of leprosy- 
causing bacteria. 



so 



SUMMARY OF THE INVENTION 



The present invention resides in the discovery that DBH is inhibited by substituted 3-mercapto-4- 
55 araJkyl-5-[(4-alkyl-1-pipera2nnyf)memylh1A4-tria20le and substituted 3-alkytthio-4-aralkyl-5-t(4-alkyl-1- 
piperaanyl)methylJ-1A4-tria20le compounds. These compounds are potent and produce prolonged DBH 
inhibition without significantly inhibiting cytochrome P«rcontaining mixed function oxidases. 
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Presently preferred compounds of the invention and compounds included in th» nh am ,„~ M 
compositions and used in the methods of the invention include: * Pharmaceutical 

3*nercapto-4-benzyi^<4^ 

^^fmwrobenzy^5^(4^mStv^^ -piperaziny l)methyl>l £ 4-triazole: and 
^^ercXla^!^ — * Preparing 

«-ES^^ "~ ™* — » 

DETAILED DEBCRlPTtriM q F THE INVEWT IOn 

The presently invented compounds that inhibit DBH have the following fofmula: 




(I) 



in which: 



«*v*^hji OR COaCaHjan wherein a is 1*5, or any accessible combination thereof of up to 5 subsBtuente; 

R and R- independently are hydrogen or C^alkyfc and 
any pharmaceutical^ acceptable salt or hydrate thereof 

coZ^^X ^Vr^Z^S^ ** in wn ich R is hydrogen, that is 

^ 109 f onrwla wherein the tnazole moiety has either of the below formulae: 

4S 

5 prc^^? s^^^T^ from corresponding benzaldehydes by 

Wished JSi^S. be^ed'V^ ^ ^ b "**^ - — and described in 
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aiJ^r^T! /m'L.* "iJjL" 8 ,he same 33 ,n »=onn«l8 L Scheme I illustrates reaction of N- 
alkylpipendines (A) with, preferably metnytehloroacetate, but suitably anv c »a^^Z T7^,~LT 
acid, to form 2-/4-alkvM -nir**ra*rwt\ »-Jl «n_j ' y «ster of a haloacetic 

oompouxb «fto toe subanuud Oonlocvanafes to . M * n " ul " (CI 

Compounds of the invention in which R is C , >alkvl are Dfeoamd h v D ii~i»«~, «,„ 
formula (E) compound with, for example, methyl iodWefai^LSS^L l™? ^ the correspondin 9 
halides such as methyl bromide or memy ^TL^^Z^*^^^^ ** 
iodide. Further the compounds in which R is ^^ ^ST^^JT "^J?* f0f methyl 
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I II 

-XH2-ONH-NH-0-NH- (CH2) n 




In which 

or COCA,., wherem a ,s 1-5. or any accessible combination thereof of up to 5 subverts: 

M FT is hydrogen or aJkyl. 

strr^l 1 !!^^?^ acc8ptabte of compounds of the invention are formed with 

J^moderately strong organic or inorganic adds by methods known to the art. For example tSe 
is reacted wrth an .norgamc or organic acid in an aqueous miscible solvent such as ethanol with isolate* 

5SK &zzsxr~^ **** *■* ~* 

nJi^JlL!^" 13 COmP ° UndS inhiW DBH »ey have therapeutic value as diuretic. 

30 F^SnTan^eT'i^^r^ ^ 88 we » Ulcerogenic ^ 2 

kwEETtT !S Table I are the compounds of the invention and a potent reference compound 

JS?" mjmb6r 590 ' 665 that were tested for jn vitro DBH inhibition by a^Sd 
procure for assaying conversion of tyramine to octopamine in the pe^nce of DBH. J. J RsanTetal 

35 l^rS e ^^ B J )y 4 m8aSUrin9 ^^tometric absorbance at 33u nm. h Table "hStonE 
wT^Tha^SS alc^Sr ^ ^ ° BH — ^ — «* «* hV .his test 
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Table I 

Compound DBH IC ^ P-450 IC .q 

3-mercapto-4-benzyl-5- 9.0 x 10~ 5 M 700 u M 

I ( 4-methyl-l-piperazinyl ) - ' 
methyl]-l, 2,4-triazole 
hydrochloride 

" 3-mercapto-4- ( 3-f luoro- 6.0 x 10~% 375 u M 

benzyl) -5- [ ( 4-methyl-l- U 
piperazinyl) methyl] -1,2,4- 
triazole 

3-mercapto-4-(3,5-diflaoro- 5.0 x 10~ 5 M 350 u M 
benzyl) -5- [ (4-raethyl-l- 
" Piperazinyl) methyl] -1, 2,4- 
triazole 

i-(3,5-difluorobenzyl)-2- 1.2 x 10~% 12 uM 
mercapto imidazole 
5 (Reference Compound) 

Ihe compounds fisted in Table I also were evaluated for their ability to inhibit cytochrome P450- 
depeodent mixed function oxidase catalyzed deethyiafion of ethoxycoumarin by the procedure of Greenlee 
and Poland. JL Pharmacol Beg. Ther. , 205, 596-605 (1978). When compared to the reference compound, 
j fte compounds of the invention also are potent DBH inhibitors but are from approximately 30 to 60-fokj less 
potest as mixed function oxidase inhibitors. 

Further, spontaneously hypertensive rats were treated with a suspension or solution of 3-mecapto-4- 
ben2jl^(4-metty^ or 3-mercapto-4^flut)ro^ 

pipeiaariylHn^hyQ-1 ,2.4-triazole at a dose of 50 mg/kg irrtraperitoneally, and mean arterial Wood pressure 
was monitored for 260 minutes using indwelling cannulas in the tail arteries. When compared to vehicle- 
Heated controls, the animals treated with each of the compounds exhibited significant blood pressure 
reducfions within 30 minutes following treatment The maximal blood pressure reductions were approxi- 
mately 25 and 40 mmHg, respectively, for each of the administered compounds. 

The compounds of Formula I can be incorporated into convenient pharmaceutical dosage forms such as 
capsafes. tablets, or injectable preparations. Solid or liquid pharmaceuticaJ carriers can be employed. Solid 
carriers include, starch, lactose, calcium sulfate dihydrate, terra alba, sucrose, talc, gelatin, agar, pectin, 
acacia, magnesium stearate, and stearic acid. Liquid carriers include syrup, peanut oil. oBve oil. saline, and 
water. Similarly, the earner or diluent may include any prolonged release material, such as glyceryl 
monostearate or glyceryl distearate, alone or with a wax. The amount of solid carrier varies widely but 
preferably, wfll be from about 25 mg to about 1 g per dosage unit When a liquid carrier is used, the 
preparation will be in tiie form of a syrup, elixir, emulsion, soft gelatin capsule, sterile injectable liquid such 
as an ampoule, or an aqueous or nonaqueous liquid suspension. 

The pharmaceutical preparations are made following conventional techniques of a pharmaceuticaJ 
chemist involving mixing, granulating and compressing, when necessary, for tablet forms, or mixing, filling, 
and dissolving the ingredients, as appropriate, to give the desired oral or parenteral products. 

Doses of the present compounds of Formula I in a pharmaceutical dosage unit as described above will 
be an efficacious, nontoxic quantity selected from the range of 0.1-100 mg/kg of active compound, 
preferably 0,1-50 mg/kg. The selected dose is administered to a human patient in need of DBH inhibition 
from 1-6 times daily, orally, rectalty. by injection or continuously by infusion. Oral dosage units for human 
administration preferably contain from 1 to 500 mg of active compound. Parenteral administration, which 
uses tower dosages is preferred. Oral administration, at higher dosages, however, also can be used when 
safe and convenient for the patient 
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- The method of this invention of inhibiting DBH activity in mammals, including humans, comprises 
administering internally to a subject in need of such inhibition an effective DBH inhibiting amount of a 
compound of Formula I. 

The following examples are illustrative of preparation of Formula I compounds. The examples are not 
intended to Omit the scope of the invention as defined hereinabove and as claimed below. 



15 



EXAMPLE 1 

10 3-Mercapto ^rgyl^(4HtietiivM<>ioera2invnmethv1V1 .2.4-triazole 

Methyl chbroacetate (&S mL. 0.10 mole) was added to a solution of N-methylpiperaane (24.4. ml, 022 
mote): In ethyl acetate (140 ml) and the mixture was stirred for 17 hours. The reaction mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in methylene chloride- 
methanol (9:1) and purified by flash chromatography (silica) to give 2-<4™thyl-l-piperazinyl)acetic acid, 
methyl ester as an oil (1 6.3 g, 95%). 

A solution of 2-^4-methyH-piperaanyl) acetic acid, methyl ester (16.3 g.. 0.0946 mole) and hydrazine 
monohydrate (7.0 ml, 0.142 mole) in ethanol (100 ml.) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether with cooling at -78- and the resulting solid 
» was filtered. The product was triturated again with ether-ethyl acetate to give 2-(4-methyH-pipera2inyl) 
acetic add. hydrazide as a solid melting at 87-89 "C (8.94 g, 55%). 

A solution of 2^4-methy^1-piperaziny^> acetic add, hydrazide (258 g^. 0.015 mole) and benzyl- 
isothiocyanate (2.0 ml.. 0.015 mole) in ethanol (75 ml.) was refluxed for 1 hour. Addtional ben- 
zyrtsottMocyanate (15 mL) was added and the solution was refluxed for 15 minutes. The solvent was 
as removed under vacuum and residue was triturated with ether. The resulting solid was filtered and 
recrystaliized from ethanol to give 1-(4-memyl-l-piperaanylacetylH-beruyl-miosemica^ (4.56 g, 

95%). 

Crude H4-memyM-piperazinylac8tylH4>^ was added to a solution of sodium 

ethoxide [from sodium (0.90 g„ 0.039 mole) in ethanol (100 mL)] and the solution was refluxed for 17 hours. 
The mixture was filtered and the solvent was removed under vacuum. The resulting oil was dissolved in 
water and the solution was acidified to pH 7 with 10% HO. The crude product was filtered and 
recrystaliized from ethanol to give 3-nwcapto-4-ber«yl-5-«4-methyM -piperaziny))-methyl]-1 ,2.4-triazole a 
solid melting at 223-225»C (3.0 g.. 76%). 

EXAMPLE 2 

S-Mercapto^^flmroben^^s-f (4-rnethvl-1 -piperazinvOmethy IH .2,4-triazole 

A solution of 3-fluorobenzylamine (626 g.. 0.05 mole) in ether (10 ml.) was added dropwise to a 
solution of dk^clohexylcariDodiimide (10.3 g, 0.05 mole) and carbon disulfide (20 ml.. 0533 mole) In ether 
(60 ml.) at -5 to -10"C and the mixture was stirred for 17 hours at 25 # C. The mixture was filtered, and the 
solvent was removed under vacuum. The resulting oil was dissolved in hexane-ethyl acetate (19:1). filtered 
and the solvent removed under vacuum. The oil was then dissolved in hexane-ethyl acetate (9:1) and 
45 purified by flash chromatography (silica) to give 3-nuorobenzylisothiocyanate as an oil (8.14 g„ 97%). 

A solution of 2-{4-methyH-piperazinyl) acetic acid, hydrazide (258 g, 0.015 mole) and 3-fluoroben- 
zyliscrthiccyanate (2.52 g.. 0.015 mole) in ethanol (30 ml.) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether and the resulting solid was filtered and 
reaystelfeed from ethyl acetate to give 3-mercapto^{3-rluorobenzyl)-5-{(4^ethyl-1 -pjperazlnyfjmemyl)- 
w 1A4-tnazoleasas<>lidmeltingat179.5-180.5*C(25pg,48%); 
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EXAMPLE 3 
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3-MenaotCMH3.5^ffluorobenzv^^4^ethyh1 -otoerazi^ methyH.i,2,4-Mazole 

A mixture of 3^dJfluorobenzonlWte (13.9 g., 0.10 mole) lit methanol- [(140 ml.), saturated with 
ammonia} and Raney nickel was shaken under hydrogen (50 pa.) for 15 hours and the solution was 
decanted from the catalyst The solution was filtered, evaporated to an oil, and dissolved In ethyl acetate 
The ethyl acetate solution was extracted twice with 1N HQ (75 ml.) and the aqueous solution was washed 
once with ethyl acetate, made basic with 10% sodium hydroxide, and extracted with three portions of ethyl 
acetate (100 ml.). The ethyl acetate solution was washed with water and brine, dried, and the solvent 
removed under vacuum. The residue was diluted with ether, filtered, and the solvent was removed under 
vacuum to give 3,5-dffluorobenzytamine as an oil (1 1 .7 g.. 82%). 

A- solution of 3,5<frflucroberuy famine (11.6 g, 0.081 mole) in ether (20 ml.) was added dropwise to a 
solution of dicyctohexyteartodnmid© (16.7 g, 0.081 mole) and carbon disulfide (32.4 ml.. 0.539 mole) in 
7s ether (100 ml.) at -5 to -10'C. and the mixture was stirred for 17 hours at 25'C. The mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in hexane-ether (19:1), filtered 
andtoe solvent removed under vacuum. The oil was then dissolved in hexane and purified by flash 
chromatography (silica) to give 33^rfiucfobenzylisothfocyanate as an oil (5.40 g., 36%). 

A solution of 2-(4-methyH-piperazinyl) acetic acid, hydrazkfe (3.44 g., 0.020 mole) and 3,5-difiuoroben- 
20 zyfisothiocyanate (3.70 g.. 0.020 mole) in ethanol (40 ml) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ethyl acetate-ether and the resulting solid was 
filtered and recrystalHzed twice from ethanol to give 3-mercaptiwH3. 5<iifiuorobenEylh5-{4-(methvl-1- 
piperazinyDmethy(]-1 ,2,4-trlazole as a solid melting at 200-201 «C (4.60 g . 68%) 
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EXAMPLE 4 

3- Memvlthto-4-benzyl-5-tt4^ ^ 9 am*™** 

The reaction of 3-mercapto-4-benzyt-5H4-meth^ prepared as in Ex- 

ample 1 with methyl iodide and sodium methoxide in methanol by standard techniques yields 3-methytthio- 

4- benzyi-5-{(4-methyi-1-pipefa2inyl)methyrj-l ,2.4-triazole. 

9S EXAMPLE 5 

3-Mercaoto-4-f3-phtMylpropy|)^^ 

The process of Example 1 wherein benzyiisothiocyanate is replaced by 3-phenylpropyl4sothiocyanate 
40 yiekte3-mercapto-4-(3-phenylpr^ 

EXAMPLE 6 

45 3-Mercapto-4-<3-methowber ^ 

The process of Example 1 wherein benzyiisothiocyanate is replaced by 3-methcxybenzyBsothiocyanate 
yields 3^ercapto-4-(3-methoxyben2y^ " ' 



SO 
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EXAMPLE 7 

3-Mercapto-4-^hYdfoxYben2vlV5-f (4-melhvM -piDerazinvlVnemyfl-l ^triazole 

Reaction according to standard procedures of boron tribromide (40% BBr 3 in methylene chloride) with 
3Hnereapte-4-(3-metfcK^^ in methylene ^totUie 

yields 3-mercapto-4-(3-hydroxybenzyl)-^ .2.4-triazole. 
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EXAMPLE 8 

3-Mer<^o^)enzvl-5 -{^^ 

The process of Example 1 wherein N-methylpiperazine is replaced by N-propylpiperazine yields 3- 
mefcapto-4HDenzy^4i)ropyl-1i3lpera2i 

EXAMPLE 9 

The process of Example 1 wherein benzytisotttocyanate is replaced by 345romobenzylisothk)cyanate 
yields ^ercapto^3-broiTK>ber^^ 

is EXAMPLE 10 

The process of Example 1 wherein benzyOsothiocyanate is replaced by 3-ethylberuylisothiocyanate 
yields 3^ercaptCHW3^ylbenzy^ 



70 
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EXAMPLE 11 



The process of Example 1 wherein benzylisothiocyanate is replaced by 3-cyanobenzylisothiocyanate 
yields 3^ercapto-4H3H*anobe^ 



EXAMPLE 12 



The process of Example 1 wherein benzyfisothiocyanate is replaced by 3-acetoxy benzyl isothiocyanate 
30 yields 3^ercapto-4^acetoxybera 



EXAMPLE 13 



35 The process of Example 1 wherein benzyfisothiocyanate is replaced by 3-trifluoromethylben- 
zy bsothiocyanale yields 3^ercapto-4^trif^ ^ 
triazole. 



40 EXAMPLE 14 

The process of Example 1 wherein benzylisothiocyanate is replaced by 4^itrobenzyiisothiocyariate 
yields 3-merc^to^4^ifrote -piperaany DmethylH 2,4-triazote. 

45 

EXAMPLE 15 

The process of Example 1 wherein benzKsotWocyanate is replaced by 4-hydroxymethylben- 
zyfisothiocyanate yields 3^ercapto^4^ydroxymethylb^ 
so triazole. 
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— EXAMPLE 16 

An oral dosage form for administering the presently invented compounds is produced by screening, 
mixing, and filling into hard gelatin capsules the ingredients in the proportions shown in Table III. below. 

5 



Table III 

10 

Ingredients Amounts 

c 3-Mercapto-4-ben2yl-5-t<4-methyl-l- 5 0 mg 

piperaz inyl ) methyl ] -1 , 2, 4-tr iazole 



76 



magnesium stearate 5 ^ 

lactose 75 mg 



EXAMPLE 17 



The sucrose, calcium sulfate dihydrate. and Formula I compound shown in Table IV below, are mixed 
as and granulated in the proportions shown with a 10% gelatin solution. The wet granules are screened, dried, 
mixed with the starch, talc and stearic arid, screened and compressed into a tablet 



30 Table IV 

Ingredients Amounts 

* 3 - M ercapto-4-(3-fluoroben 2 yl)-5-t(4- 100 mg 

methyl-l-piperazmyl ) methyl] - 
1/ 2 , 4-tr iazole 

calcium sulfate dihydrate 150 mg 

SUcrose 20 mg 

5tarch 10 mg 

talc 



45 



stearic acid 



5 mg 
3 mg 



50 EXAMPLE 18 



3-Mercaptc^.5sfiflu^^ hydrochloride. 75 mg. 

is dispursed in 25 ml of normal saline to prepare an injectable preparation. 

White the preferred embodiments of the invention are illustrated by the above, it is to be understood 
55 rat the invention is not limited to the precise instructions herein disclosed and that the right to aH 
modifications coming within the scope of the following claims is reserved. 
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Claims 

1 . A compound of formula (I) ; 
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(I) 



in which 

X is H. F. CI. Br. I C ,^alkyl. CN. NOz SO2NH2. COOH. OH. CHO. C^alkoxy. CHaOH. CFj. SO£Hj, SOjCFj. 
or COsCHa.i wherein a is 1-5. or any accessible combination thereof of up to 5 substituents: 
n is 0.5: 

Ft and R' independently are H or CtfHcyt. or any pharmaceutical^ acceptable salt or hydrate thereof. 

2. A compound according to claim 1 that is 3^ercapto-4-oenzy^5-t(4-methyl-1 -ptperazinyl)methylh 
1.2,4-triazole. 3-m9rcapto-4-^f)uoroben2yl)-5-{(4-methyl-l -pipera2inyl)methyl}-i ,2,4-triazole. or 3-mercapto- 
4-(3,5-difluorobenzylh5-{(4-methyM -piperazinyl)-methyl}-1 ,2.4-tria20le. 
as 3. A pharmaceutical composition comprising a compound of formula (I) as defined in claim 1 or any 
pharmaceutical^ acceptable salt or hydrate thereof and a suitable pharmaceutical carrier. 

4. A composition according to claim 3 in which the compound formula (0 is 3-mercapto-4-benzyl-5-[(4- 
methyM -piperaanyl)methylH A4-triazole. 3-mercaptc-4-<3-fluorobenzyf^ 

1,2.4-triazole, or 3-rr»ercapto-4-<3.WifUiorob^ or a 

30 pharmaceutically acceptable salt of hydrate thereof. 

5. A compound of formula (IV) : 



O 

CH„ 



ur 2 



40 



-C-NH-NH-l!-NH-(CH 2 ) —(/ 

o 



(IV) 



in which X R' and n are as defined in claim 1. 

6. A process for preparing compounds of formula (I) as defined in daim 1 that comprises reacting a 
<s compound of formula (II): 

CH CONHNH. 
,22 



N 

(ID 



o 



R ' 



wherein R' is as defined in claim 1 with a compound of formula (III): 



13 
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(CH 2 ) n -N=C=S 



10 



1S 



wherein X and n are as defined in claim 1, 
to form an intermediate of formula (TV) : 



S 




OLj-C-NH-NH-C-NH- (CH ) 



(III) 



(IV) 



W^^TrJSi^ 138 " 9 ** COrnP ° Und0fformU,a (0 80 fwmed to a compound of formula 

• forming a pharmaceutically acceptable salt or hydrate thereof 

a c^^TcT^ 0 ;^^ " i0mU * * " d6fined indaim1that ^-fion of 



30 



O 

N 



o s 
if II 

CH,-C-NH-NH-C 



-NH-(CH 2 ) 




(IV) 



R 1 

wherein X R" and n are as defined in claim 1 and optionally thereafter 

40 InZJ^nV^Z^^ *° compound * fofmu,a {0 80 fofmed to ^ a ^p 00 ^ <* fo™" 18 

° forming a pharmaceutically acceptable salt or hydrate thereof. 

8. A compound according to claim 1 for use as a therapeutic agent 

9. A compound according to claim 1 for use as a dopamine-^hydroxylase inhibitor. 
45 10. A compound according to claim 1 for use in the treatment of hypertension. 



50 



55 



14 



0 261 804 



Claims for the following Contracting States : AT and ES 
1. A process for preparing compounds of formula (I): 



10 



SB 

CH 



15 



N N-R' 

W 



(I) 



in itfiich : . 

X is H, F. CI. Br, I, C i^alkyl. CN. NO* SO2NH* COOH. OH, C,^ alkoxy. CH2OH, CF3. SO2CH3. S02CF3. or 
COjCH&^i wherein a is 1-5. or any accessible combination thereof of up to 5 substituents; 
20 n is 0-5; 

R and R' independently ar H or d^aikyi, or any pharmaceutical^ acceptable salt or hydrate thereof that 
comprises reacting a compound of fonmula (II): 



25 



CH CONHNEL 
I 2 2 




35 



(ID 



wherein R* is as defined for a compound of formula (I) with a compound of formula (III): 




(CH_) -N=C=S 
z n 



(in) 



wherein X and n are as defined above, 
to form an intermediateof formula (IV) : 



so 



55 



6 



os v 

CH 2 -C-NH-NH-C-NH- (CH^-V/ V 



(IV) 



R' 

wherein X. R' and n are as defined for a compound of formula (I) followed by cyclisation to form a 
compound of formula (I) and optionally thereafter 

° when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of formula 
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(I) In which R is Chalky!; 

• forming a pharmaceutical^ acceptable salt or hydrate thereof. 

2. A process for preparing compounds of formula (1) as defined In claim 1 that comprises cydisatton of 
a compound of the formula (IV) : 

O S 
II II 
CH 2 -C-NH-NH-C-NH- (CH 2 ) Q 

<IV) 





wherein X. Ft* and n areas defined in claim 1, and optionally thereafter : 

IT^-"^^ 96 "' aikylating ^Pound of formula (I) so formed to prepare a compound of formula 
(I) In which R.is C^aOcyl; 

° forming a pharmaceuHcally acceptable salt or hydrate thereof. 

3. A process according to either daim 1 or 2 in which cyclisatfon is carried out in the presence of a C 
*aHcanol. 

4. A process according to claim 3 in which the alkanoi is ethanol. 

5. A process according to either claim 1 or 2 in which the cycGsation of a compound of formula (IV) is 
earned out in the presence of an alcohofic base. 

aaDcanot PKKSSS aCCOrdin9 to daim 5 in wnlch alcoholic base is C^alkoxide In the corresponding c,. 

7 A process according to claim 6 in which'the c^alkoxide in the corresponding C M alkanoi is sodium 
etnoxKle in ethanol. 

a A process for preparing compounds of formula (IV) as defined In claim 1 that comprises reacting a 
compound of formula (II) as defined in claim 1. with a compound of formula (III) as defined in claim 1 . 

. ^Tf 55 aCC0rdin9 to daim 8 fa whlcn reacBon o* a compound of formula (II) with a compound of 
formula (III) is carried out in the presence of an inert organic solvent 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
benzyl^(4-memyM^peraanyl)methyl>1 ,2.4-triazole. 3-mercapto^H3-fluoroben2yl)-^(4-methyl-1 - 

rSSte nethyl3 " 1 ' 2,4 ' triaZOte ^ 3 " mertapto ^^ 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound of formula (I) as defined in daim 1 and a pharmaceutical^ acceptable carrier. 

12. A pharmaceutical composition according to claim 11 in which the compound of formula (I) is: 3- 

n^yM^pef^Dmemylhl^triazole or 3Hi»ercapto*-<3-5sliffooiol3en^ 
rnstnyij- 1 ,2,4-tnazote. 
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Claims for the following Contracting State GR 

1. A process for preparing compounds of formula (I): 



70 



75 




SR 




(I) 



In which: 

X is H, F, a, Br. I, d^alkyl. CN. NO* SOjNrfe COOK OH, CHO. d^alkoxy, ChfeOH, CF3 SO2CH3. QO£H 
or CQ2C,H a *t wherein a is 1-5, a any accessible combination thereof of up to 5 substituents; 
20 n is 0-5; 

R and R' independently are H or C i^aJkyl. or any pharmaceutical^ acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 

CHCONHNH 
25 [22 



30 



o 



(II) 



wherein FT is as defined for a compound of formula (1) with a compound of formula (III): 




(CH 2 ) n -N=C=S 



(III) 



wherein X and n are as defined above, 
to form an intermediate of formula (IV) : 



so 



55 




o s . 

CH 2 -C-NH-NH-C-NH- ( CH_, ) a ~-// \ 



(IV) 



wherein X. FT and n are as defined for a compound of formula (i) followed by cycfisation to form a 

compound of formula (I) and optionally thereafter • 

• when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of a 
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fcraula (I) to which R is C ,-«alkyl; 

* forming a pharmaceutical^ acceptable salt or hydrate thereof. 

2. A process for preparing compounds of formula (1) as defined in daim 1 that comprises cyclisation of 
a compound of the formula (IV) : 

O S 
II II 



70 



.6 




(IV) 



75 



20 



wherein X, R' and n are as defined in claim 1, and optionally thereafter : 

• when R is hydrogen, alkylating the compound of formula (I) so formed to pTrepare a compound of formula 
(I) in which R is Ct-tflkyt 

• forming a pharmaceutical acceptable salt or hydrate thereof. 

3. A process according to either claim 1 or 2 in which cycfisafion is carried out in the presence of a C 
4&Ucanol. 

4. A process according to claim 3 in which the C^aJkanol is ethanol. 

5. A process according to either claim 1 or 2 in which the cycDsafion of a compound of formula (IV) is 
K carried out in the presence of an alcoholic base. 

<alta!iot P rocess ^cording to claim 5 in which the alcoholic base is C^altoxide in the corresponding C 

7. A process according to claim 6 in which the C^alkoxide in the corresponding C ,^alkanoi is sodium 
ethoxide in ethanol. 

ao a A f>™xss for preparing compounds of formula (IV) as defined in claim 1 that comprises reacting a 
compound of formula (II) as defined in claim 1. with a compound of formula Oil) as defined in claim 1. 
r a , A „^ OC8ss according to claim 8 in which reaction of a compound of formula (ID with a compound of 
formula (III) is carried out in the presence of an inert organic solvent 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
35 b^^(4^ethyf-1iJiperaziriyl)methy0-1 ,2,4-triazole. 3-rr«^tc-4K3-fluorober^ 

piperaanyl)methyO-1A4-triazole or 3-mercapto-H3-^uoroberizy^ 
1 ,2,4-triazole. 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound of formula (I) as denned in daim 1 and a pharmaceutical!? acceptable carrier. 

40 12 - A Pharmaceutical composition according to claim 11 in which the compound of formula (I) is: 3- 
mercapto-4-benzy^^ A4-triazole. 3-mercapto^^fiuorobercyl)^(^ 

m^yM^peraanylJmethyn-IA^azole or 3^capto^5<Iifluor^^ 
methyl}-l,2.4-triazole. 

13. A compound of formula (IV) as defined in daim 2. 
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